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• Limited ability to decipher genomic sequence
• Evolutionary conservation helps to identify functionally 

important regions
~5% conserved/ ~1.5% protein coding

• Using the genetic code - moderately good at identifying 
protein-coding regions, but fine structures difficult to 
predict from sequence

• No similar “regulatory code” for non-coding DNA
• Regulatory (functional DNA) elements can be very far away 

from genes so hard to predict gene target

Understanding the Human 
Genome @ 2003
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Importance of Non-coding DNA
Carries out regulatory functions of genome and is important for disease 
and gene regulation: 

• Genes are regulated throughout time (e.g., development) and space 
(e.g., different tissues), health and disease, and in response to 
environmental exposures

• Many regulatory elements are only active in specific cells/tissues

• Majority of common disease-associated genetic variants lie outside 
of protein-coding regions 

• Functional information is needed to interpret the role of genetic 
variation in human disease, and to apply genomics in the clinic

• RNA regulatory elements are encoded in the genome but only act 
after being transcribed. 3



• Catalog all functional elements in the human 
and select model organism genomes

• Develop freely available resource for research 
community to enhance understanding of 

• Regulation of gene expression
• Genetic basis of disease

• Project components:
• Data generation 
• Data analysis
• Data repository
• Outreach

ENCODE: Encyclopedia of DNA 
Elements
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ENCODE Timeline
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ENCODE Assays



ENCODE Data Generation
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New ENCODE 3 Data Type: RBPs
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1,223 Replicated Datasets – 356 RBPs
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Integrating ENCODE RBP Data 
with Genomic Variants
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https://www.encodeproject.org/data/annotations/

ENCODE Encyclopedia 

Registry of candidate cis-Regulatory Elements
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10



11
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ENCODE 4 Organization

Data Coordination
And Analysis Center

Computational
Analysis
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Mapping
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• Rapid pre-publication data release
• Unrestricted access sharing of uniformly 

processed data, software tools and analysis 
pipelines

• Analysis requires development of:
• Common data reporting formats
• Rich, ontology-based metadata
• Data standards
• Uniform Processing Pipelines
• Analytical tools

• Consortium publications
• Outreach (Online Tutorials, Users Meetings)

Community Resource



ENCODE Data Portal

https://www.encodeproject.org
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ENCODE Data Portal

https://www.encodeproject.org
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SCREEN

http://screen.encodeproject.org 17
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Publications Using ENCODE Data

https://www.encodeproject.org/publications/
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ENCODE Community Publications, 
By Disease Category

Cancer, 36%

Autoimmunity, 
Allergy, 12%

Human 
Genetics, 

12%

Neurological/
Psychiatric, 

10%

Cardiovascular, 
7%

19



ENCODE Outreach

https://www.genome.gov/27553900/encode-tutorials/ https://www.encodeproject.org/tutorials/

2
0

https://www.genome.gov/27553900/encode-tutorials/
https://www.encodeproject.org/tutorials/
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ENCODE Users Meeting



ENCODE Data on AWS

22



Follow ENCODE
facebook

ENCODE (ENCyclopedia Of 
DNA Elements) Twitter

@ENCODE_NIH
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ENCODE Consortium
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